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Abstract: A key issue in the prevention and control of Sexually Transmitted Diseases (STD) is to provide access to health 
centres, and in diagnosing and treating STD. The present study is aimed to assess the prevalence of sexually transmitted 
diseases (STDs) and Hepatitis C virus (HCV) in a population of immigrant female sex workers (FSWs). We conducted a 
cross sectional survey of FSWs working in Verona, North-eastern Italy. Screening test included serology for STDs 
[including Human Immunodeficiency Virus (HIV), syphilis and Hepatitis B virus (HBV)] and hepatitis C virus (HCV). 

Sixteen out of 345 (4.6%) street FSWs screened during 1999-2007 resulted positive for HIV, 12 (3.5%) were positive for 
HBsAg, 7 (2.0%) were positive for syphilis serological test, and 3 (0.9%) were positive for HCV. Comparison of the 
prevalence data between women from Africa (286/345, 82.8%) and other countries showed no statistical difference for 
HIV infection (R.R. 1.44; 95% CI, 0.34-6.19) and for presence of HBsAg (R.R. 2.27; 95% CI, 0.30-17.24). The positivity 
of syphilis serologic tests had a lower prevalence among African FSWs (mostly coming from Nigeria) than among FSWs 
from Eastern Europe (57/345, 16.5%). This difference was statistically significant (R.R. 0.03; 95% CI, 0.00-0.28). The 
prevalence of HIV infection increased with age (p=0.04, by chi" for trend analysis), but not with the time worked as sex 
workers in Italy. Moreover, the presence of any of the screened infections was predictable by both age and earlier time of 
immigration by way of logistic multivariable regression. 

The prevalence of HIV and HBsAg was higher in the whole analyzed cohort compared to the general population; 
prevalence of syphilis was significantly higher in FSWs from Eastern Europe than in FSWs from Africa. HCV prevalence 
remains low among non intravenous drug abuser FSWs. The data offers a starting point to address targeted intervention 
that would prevent FSWs acquiring and transmitting STDs. 
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PURPOSE 

In the past few years in Italy, the number of migrant men 
and women carrying out prostitution activities has increased, 
especially in the northern regions of the country [1]. Migrant 
prostitution has become an urgent problem because of their 
number, which is increasing in proportion to clandestine 
immigrants coming from Eastern Europe £md Africa [2]. 

A key issue in the prevention and control of Sexually 
Transmitted Diseases (STD) is to provide access to health 
centres, and in diagnosing and treating STD as a means of 
preventing the spread of HIV and other pathologies. 
Implementing these activities implies an understanding of 
the prevalence of infections and the behaviours related to 
them, in order to plan appropriate prevention strategies. Sex 
workers are a marginalised and often criminalised 
population, making them very difficult to investigate [3-7]. 

The "Sirio" project deals with female sex workers 
(FSWs) and their clients. It is intended to establish a contact 
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with the FSWs target group on a regular basis. The goal is to 
prevent STDs by the involvement of FSWs in appropriate 
educational programmes, and to increase awareness about 
risky behaviour. Through the use of an outreach mobile unit, 
FSW are contacted and sent to social health services where 
they are able to obtain social, psychological and medical 
support. Health professionals contact the FSWs directly and 
distribute printed prevention materials to thein in order to 
give women information about STD transmission and safe 
sex, screening and treatment protocols. 

Most of the identified women have no health insurance or 
documentation; they are at high risk of STD acquisition and 
have very little knowledge of its prevention. Their illegal 
status and fear of criminal consequences prevent them from 
attending public health-care facilities. Anonymity, privacy 
and free treatment are guaranteed to every FSW, regardless 
if they have any health insurance or not. 

Over time, access to public health service has become 
spontaneous. Therefore, our population of FSWs is made up 
of both outreached women and women who spontaneously 
attended our health center. Moreover, since 2003, a cultural 
mediator is present every week during the counselling 
activity in order to facilitate and strengthen the relationship 
between the FSWs and the health service. 
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Prevalence of Sexually Transmitted Diseases and Hepatitis C 

This study describes the prevalence of syphihs, HIV, 
HBV and HCV among immigrant Female Sex Workers 
attending our center in Verona, Northern Italy. 

METHODS 

Both pre- and post- psychological counselling was 
offered to outreach women and those who were 
spontaneously attending our health centre. The counselling 
activity took place at times of HIV testing, as psychological 
preparation for possible treatment. Data on counselling, 
screening activities and main socio-demographic women's 
characteristics were collected on a annual basis. 

HIV and other tests were performed at an out-patient 
clinic in Verona. The clinic is a public health structure 

providing free and anonymous counselling and testing for 
HIV and STD. Informed consent was obtained from every 
woman, the study was approved by the Ethical Committee of 
the surveillance system of the Veneto Region. 

A medical check-up included the following tests: HIV, 
HBV, HCV, syphilis and, when required, a pregnancy test. 
The serologic tests were for: syphilis, venereal disease 
research laboratory test (Syfacard-R VDRL, Abbott Murex), 
treponema pallidum haemagglutination test (TPHA, 
SerodiaOTPPA, Fujirebio Inc, Tokyo, Japan), and 
immunoenzymatic method, detecting both anti-Treponema 
Pallidum IgG and IgM (Syphilis TP, Architect system, 
Abbot Diagnostic Division, Germany). We performed an 
EIA (IgG and IgM) screening test and, in patients with 
positive screening test, a nontreponemal test (VDRL) in 
combination with a treponemal test (TPHA). Primary or 
secondary syphilis was diagnosed in patients with both 
nontreponemal and treponemal tests positivity and clinical 
signs of active disease; latent syphilis was diagnosed when 
nontreponemal and treponemal tests were positive in the 
absence of symptoms or signs of active syphilis [8]. 

For HIV-1 and 2, enzyme-linked immunosorbent assay 
(HIV Ag/Ab Combo, Architect system, Abbot Diagnostic 
Division, Germany) and confirmation by immunoblotting 
(New LAV Blot I, Biorad, Mames-la-Coquette, France); for 
HBV, HBV surface antigen (HBsAg) and anti-HBV core 
antigen (HBcAb) (Abbot Diagnostic Division, Germany); for 
HCV, ELISA test (Abbot Diagnostic Division, Germany) 
and confirmation by RIBA HCV 3.0 Strip Immunoblot 
Assay (Decision HCV® plus, Biorad). Tests for Chlamydia 
and gonorrhoeae were performed on a clinical basis only 
when required. 

In the presence of serological or clinical evidence of 
active disease, a treatment was offered. The data presented in 
this report refers only to the first screening each woman took 
in the period fi-om 1997 to 2007. 

Statistical analvsis . To compare proportion, we used 
Fisher's exact test and the test for trend with double-sides 
p-values. The variables initially taken into account belonging 
to the two groups: demographic-behavioral (African origin, 
method of recruitment in the survey, Italian language 
capability, age, year of immigration) and specific infections- 
dealing (HIV, HBV, HCV, syphilis). Method of recruitment 
was spontaneous enrolment or by outreach mobile unit. 
Among the analyzed variables, "age" and "year of 
immigration" were continuous, and the remaining variables 
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were binary. Moreover, "infection" was defined where HIV 
= 1 and/or HBsAg = 1 and/or HBcAb = 1 and/or HCV = 1 
and/or TPHA (syphilis treponemal antibody) = 1, where "1" 
was a positive, "0" was a negative finding. 

A logistic regression, multivariable model was performed 
using "infection" as the dependent variable and 
demographic^ehavior-related explanatory covariates. 

All the calculations were performed using STATA 
version 10. 

RESULTS 

During 1999-2007, 345 FSWs were tested for STDs. 
Their mean age (SD) was 24.0 (4.0). The number examined 
per year was variable: 6 women in 1999, 25 in 2000, 30 in 
2001, 14 in 2002, 49 in 2003, 46 in 2004, 80 in 2005, 48 in 
2006 and 47 in 2007. The nation of origin was Africa for 286 
women (82.6% of the total population coming from Nigeria), 
Eastern Europe for 57 (16.5%), and South America for 2 
(0.5%). The mean age was 24.3 (SD 3.8) years old for 
African FSW, 22.4 (SD 4.8) years old for those fi-om Eastern 
Europe and 24.7 (SD 1.6) years old fi-om South American 
FSW. 

The prostitution period (referred period of selling sex) 
was < 1 year in 106 women (30.7%), > 1 year in 77 (22.3%), 
> 2 years in 101 (26.4%), while 61 (17.6%) provided no 
information. 

Sexual activity was the risk factor in the whole 
population, and only one woman (eventually foimd to be 
HIV and HCV positive), reported a drug addiction problem 
in addition to sexual risk. All the interviewed women 
confirmed that they had never previously been screened for 
HIV and other STDs in Italy. 

At screening test, 4.6% of the subjects were positive for 
HIV, 2.0% for Syphihs, 0.9% for HCV, 3.5% for HBsAg 
and 40.6% for HBcAb (Table 1). Based on the results of 
further virological and immunological tests, antiretroviral 
treatment was deemed necessary according to former 
available guidelines [9] and offered to all HIV-positive 
women with <350 CD4 cells/mm^ Seven out of the 16 HIV 
positive women are still on ART; the remaining ones 
dropped out after an average of 1 year. Genotype of 
resistance were available from 6 of the 7 patients. There 
were 3 G and 3 CRF02-AG subtypes. Major drug resistance 
mutations to Nucleoside Reverse Transcriptase Inhibitors 
(184V and 65R) were detected in 2 subjects. Three out of the 
7 women with positive syphihs screening test had both 
history and serology (VDRL negative), consistent with 
previously treated episodes of syphilis. One of the 4 
remaining women had evidence of active disease and 3 had 
latent infections: all of them were given penicillin treatment. 

Comparison of prevalence data between women fi-om 
Africa and women from other countries showed no statistical 
difference for HIV infection (R.R. 1.44; 95% CI, 0.34-6.19). 
Though HBsAg was detected almost exclusively in African 
women (11/12), this difference was not statistically 
significant (R.R. 2.27; 95% CI, 0.30-17.24). However, the 
positivity of syphilis serologic tests had a lower prevalence 
among African FSW than those from Eastern Europe: a 
difference that was statistically significant (R.R. 0.03; 95% 
CI, 0.00-0.28; p=0.000I). The prevalence of HIV infection 
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Table 1. Age, Country of Origin and Prostitution Duration in tlie Examined Cohort According to HIV, HCV, Sypliilis and 
HBsAg+ Status 





HIV 


HCV 


Syphilis 


HBsAg-H 


Total Number 




Positive 


Positive 


Positive 


Positive 


Tested 




N 


% 


N 


% 


N 


% 


N 


% 


N 


Age 


< 18 


0 


0.00% 


0 


0.00% 


0 


0.00% 


0 


0.00% 


9 


18-20 


0 


0.00% 


0 


0.00% 


1 


3.13% 


2 


6.25% 


32 


20-22 


2 


2.90% 


0 


0.00% 


2 


2.90% 


3 


4.35% 


69 


22-24 


1 


1.20% 


0 


0.00% 


1 


1.20% 


1 


1.20% 


83 


>24 


13 


8.55% 


3 


1.97% 


3 


1.97% 


6 


3.95% 


152 


Overall 


16 


4.64"» 




0.87"-(, 


7* 


2.03"» 


12 


3.4S'"„ 


345 


Nation of Origin 


Africa 


14 


4.90% 


1 


0.35% 


1 


0.35% 


11 


3.85% 


286 


South America 


0 


0.00% 


0 


0.00% 


0 


0.00% 


0 


0.00% 


2 


Eastern Exirope 


2 


3.51% 


2 


3.51% 


6 


10.53% 


1 


1.75% 


57 


Overall 


16 


4.64% 


3 


0.87% 


7 


2.03% 


12 


3.48% 


345 


Prostitution Duration 


< 1 year 


3 


2.83% 


1 


0.94% 


6 


5.66% 


1 


0.94% 


106 


< 2 year 


4 


5.19% 


0 


0.00% 


0 


0.00% 


4 


5.19% 


77 


> 2 year 


7 


6.93% 


1 


0.99% 


0 


0.00% 


5 


4.95% 


101 


Not reported 


2 


3.28% 


1 


1.64% 


1 


1.64% 


2 


3.28% 


61 


Overall 


16 


4.64% 


3 


0.87% 


7 


2.03% 


12 


3.48% 


345 



*3/7 women with positive syphilis screening test had both history and serology (VDRL negative) consistent with previously treated episodes of syphilis; 1 had evidence of active 
disease and 3 had latent infections. 



increased with age (X for the linear trend 6.71, p=0.009), 
but not with the year of immigration (X^ for the linear trend 
2.028, p=0. 15). 

The results of multivariable analysis are shown in Table 
2. In this model, the dependant variable was "infection", 
defined as the presence of any of the screened infections. 
The model shows that two covariates reached statistical 
significance, "age" and "year of immigration". The negative 
correlation between "infection" and "year of immigration" 
means a positive correlation of the dependent variable and an 
early time of immigration. As for HIV in the bivariate 
analysis, "infection" appears positively related to age. 

Table!. Logistic Multiple Regression Analysis Using 
"Infection" as Dependant Variable 



Infection 


Odds 
Ratio 


Std. Err. 


z 


P>z 


95% 
Conf. Interval 


Immigration year 


0.88 


0.05 


-2.41 


0.016 


0.79 


0.98 


Age 


1.07 


0.03 


2.43 


0.015 


1.01 


1.14 



A preliminary stepwise elimination of the covariates with p-valuOO.2 was performed. 
Only the remaining significant explanatory variables were included in the final model. 
Number of observations: 338. Log likelihood = -215221. LR chi2(2) = 10.48, P = 0.0053. 



The coefficients of the multivariable analysis are reported 
as ORs. A more recent immigration year of one unit 



multiplies the odds of infection by 0.88 (thus reducing the 
corresponding probability by 12%). Moreover, an age 
increasing by one year multiplies the risk 1.07% (thus 
increasing the risk by 7%)). Therefore, aged FSWs of less 
recent immigration are charged with a higher burden of 
infection. 

DISCUSSION 

In the cohort of screened FSWs, a 4.6% prevalence of 
HIV infection, and a 2.0%) prevalence of syphilis was foimd. 
Prevalence of HIV infection in Italy was 0.4%) in the adult 
general population (UNAIDS/WHO 2008 data) [10]. 

As far as HBV is concerned, 40.6% of the examined 
population had had previous episodes of HBV infection, as 
demonstrated by the presence of anti-HBc, and 3.5% had 
HBs antigen, a marker of contagiousness. These rates are 
higher than in the general population, where several surveys 
conducted in the 1990s-2000s in different Italian areas 
repeatedly found HBsAg prevalence to be <2% and anti-HBc 
prevalence <20%) [11]. 

Prevalence of HCV antibodies was as low as 0.9%, lower 
than in the general population in Italy, a hyper-endemic area 
where the prevalence of HCV was estimated at ~ 4%) [12]. 
The low prevalence of HCV reflects the low prevalence of 
drug addiction (1/345) in the analyzed cohort [13, 14]. 
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In our study, we used HBsAg as a marker of HBV 
contagiousness: the overall prevalence of HBsAg was 3.5%, 
which did not significantly differ in women from Africa 
compared to those from Eastern Europe. Looking at the 
prevalence of HBV markers among FSWs from the available 
literature, there was inconsistence in data reporting and 
variability in estimated prevalence [15]. Data from a study in 
Austria showed prevalence of HBV markers in 44% of 
illegal FSWs, a rate that is very close to the 40.6% 
prevalence of anti-HBc in our cohort [16]. In the Austrian 
cohort, risk factors for HBV were intravenous drug 
addiction, African origin and irregular condom use. In 
addition, age, history of sexually transmitted diseases, drug 
abuse and promiscuity were factors highly related to HBV 
markers in a study of 80 FSWs in Madrid [17]. In contrast, 
data from an additional study in Spain among prostitutes 
from Central and South America, and in Italy among 
Nigerian prostitutes, showed lower prevalence of HBsAg 
(0.5- and 0.0%, respectively) screened [13, 18]. However, 
according to our data and to those from other reports, we 
believe that screening FSWs for HBV markers (e.g., anti- 
HBc, anti-HBs, HBsAg) and vaccinating those who are 
negative would be worthwhile. 

Recent surveillance reports from Europe and the United 
States show an increase of syphihs cases [19, 20]. There is 
also some evidence that the incidence of syphilis is rising in 
Italy among men who have sex with men, as well as among 
heterosexuals [21, 22]. Our data confirm previous data by 
Smacchia and colleagues [23] with reference to the North- 
East of Italy: their data showed that rates of syphilis among 
FSWs from Eastern Europe are higher than those of African 
origin. Similarly, Prestileo and colleagues [18] reported no 
cases of syphilis among 109 Nigerian FSWs in Sicily. Most 
of the FSWs in our cohort were from Nigeria, and a low 
prevalence of syphilis is a widely observed phenomenon in 
West Africa [24-26]. 

A number of hmitations need to be acknowledged, since 
the sample of 345 women in 8 years of data collection is 
relatively small. However, this limit in sampling is common 
in epidemiological studies among FSWs, since this kind of 
population is very difficult to reach [15]. Different languages 
and cultures are additional aspects that must be taken into 
accoimt. Indeed, different languages represented a barrier for 
mutual understanding in 251 interventions (72.7%), such that 
both counselling activities and the risk of bias in data 
collection were deeply influenced in this study. Therefore, 
specific tools are required for this population in order to 
implement and improve screening and counselling activities. 
Finally, the population wc enrolled is a convenience sample, 
and some selection bias might have occurred. To examine 
the extent of selection bias evoked by the recruitment 
method, the question was addressed by comparing results in 
participants spontaneously presenting at our center with 
those recruited by the outreach mobile unit. To this end, it is 
noteworthy that- in both the bivariate and the multivariable 
analysis- enrolment methods neither influenced the outcome 
"infection"- nor showed any correlation with the other 
covariates analyzed. 

Accurate epidemiological information about the 
distribution of STDs is important for targeting screening and 
intervention programmes. Both the high prevalence of HIV 
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and HBsAg in the whole analyzed cohort and the high 
prevalence of syphilis in FSWs from Eastern Europe should 
be taken into accoimt. 

Language and cultural barriers, as well as immigration 
concerns among illegal immigrants, form barriers to 
healthcare access. For conducting this study, we use an 
outreach mobile unit and we offered anonymity, privacy and 
free treatment to every FSW, in order to overcome the 
reluctance in attending public health-care facilities. 

As the immigrant population in Italy grows and the 
country becomes more racially and ethnically diverse, health 
issues more prevalent among immigrants will perhaps gain 
more attention. Consequently, there may be a greater 
emphasis on prevention and treatment of diseases among the 
immigrant population, including FSWs. Therefore, national 
and regional health authorities are expected to focus more 
efforts on policies and programs aimed at addressing access 
to quality health care services, and to increase the awareness 
of racial and ethnic disparities amongst the general pubhc 
and health care providers. 

ACKNOWLEDGEMENTS 

The project is supported by the Veneto Region and the 

Municipality of Verona. 

COMPETING INTERESTS 

The authors declare that they have no competing 
interests. 

REFERENCES 

[I] Caritas/Migrantes Immigration: 2008 Statistical dossier XVIII 
Rapporto. Rome: Immigrazione Dossier Statistico 2008. 

[2] D'Antuono A, Cocci C, Carla EM, et al. Prevalence of STDs and 
HIV infection among immigrant sex workers attending an STD 
centre in Bologna, Italy. Sex Transm Inf 1999; 75: 273-4. 

[3] Jeal N, Salisbury C. A health needs assessment of street-based 
prostitutes: cross-sectional survey. J Public Health 2004; 26: 147- 
51. 

[4] Church S, Hendersin M, Barnard M, et al. Violence by clients 
towards female prostitutes in different work setting: questionnaire 
survey. Br Med J 2001; 322: 524-5. 

[5] Romero DN, Weeks M, Singer M. "Nobody gives a damn if live or 
die": violence, drags, and street-level prostitution in inner-city 
Hartford, Connectitut. Med Anthropol 2003; 22: 233-59. 

[6] Day S, Ward H. Sex workers and the control of sexually 
transmitted disease. Genitourin Med 1997; 73: 161-8. 

[7] Anarfi JK, Appiah EN, Awusabo AK. Livelihood and the risk of 
HIV/AIDS infection in Ghana: the case of female itinerant traders. 
Health Transit Rev 1997; 7 (Suppl 1): 225-42. 

[8] Workowski KA, Berman SM. Centers for Disease Control and 
Prevention: Sexually transmitted diseases treatment guidelines, 
2006. MMWR Recomm Rep 2006; 55(RR-1 1): 1-94. 

[9] Panel on Antiretroviral Guidelines tor Adults and Adolescents. 
Guidelines for the use of antiretroviral agents in HIV- 1 -infected 
adults and adolescents. Department of Health and Human Services. 
1-239. Available at: http: //www. aidsinfo.nih.gov/ContentFiles/Adu 
ltandAdolescentGL.pdf [Accessed on: April 4, 2012]. 

[10] Report on the global AIDS epidemic, UNAIDS/WHO, July 2008. 
Available at: http: //www.unaids.org/en/KnowIedgeCentre/HFVDa 
ta/Epidemiology/latestEpiData.asp 

[II] Mele A, Tosti ME, Spada E, Mariano A, Bianco E and SEIEVA 
Collobarative Group (2006). Epidemiology of acute viral hepatitis: 
twenty years of surveillance through SEIEVA in Italy and a review 
of the literature. Rapporto ISTISAN 06/12 Istituto Superiore di 
Sanita 2006. Available at: http: //www.iss.it/binary/seie/cont/Rap 
porto%202002-2004. 1 149599793 .pdf 



64 The Open AIDS Journal, 2012, Volume 6 

[12] Ansaldi F, Bruzzone B, Salmaso S, et al. Different seroprevalence 

and molecular epidemiology patterns of hepatitis C virus infection 

in Italy. J Med Virol 2005; 76: 327-32. 
[13] Belza MJ, Clavo P, Ballesteros J, et al. Condiciones sociolahorales, 

conductas de riesgo y prevalencia de infecciones de transmision 

sexual en mujeres immigrantes que ejercen la prostitucion en 

Madrid. Gac Sanit 2004; 18: 177-83. 
[14] Stary A, Kopp W, Hofmann H, et al. Seroepidemio logic study of 

hepatitis C virus in sexually transmitted disesase risk groups. Sex 

Transm Dis 1992; 19: 252-8. 
[15] Cwikel JG, Lazer T, Press F, Lazer S. Sexually transmissible 

infections among female sex workers: an international review with 

an emphasis on hard-to-access populations. Sexual Health 2008; 5: 

9-16. 

[16] Hoeven FS, Kopp W. Hepatitis B in persons at high risk for 
sexually transmitted diseases. Screening and vaccination campaign- 
acceptance and results. Gesundheitswesen 1994; 56: 663-6. 

[17] Requena CL, Requena CC, Requena CI, et al. Prevalence and risk 
factors of hepatitis B in Spanish prostitutes. Epidemiol Infect 1987; 
99: 767-74. 

[18] Prestileo T, Dalla Nogare E, Di Lorenzo F, et al. Infectious 
diseases and sexual transmitted diseases in two different cohort of 
extra communitarian people in Palermo (Sicily, Italy) from 2000 to 
2004. Recenti Prog Med 2005; 96: 180-2. 



Zermiani et al. 

[19] Fenton KA, Lowndes CM, et al. Recent trends in the epidemiology 

of sexually transmitted infections in the European Union. Sex 

Transm Infect 2004; 80: 255-63. 
[20] Golden MR, Marra CM, Holmes KK. Update on syphilis: 

resurgence of an old problem. JAMA 2003; 290: 1510-4. 
[2 1 ] Giuliani M, Palamara G, Latini A, et al. Evidence of an outbreak of 

syphilis among men who have sex with men in Rome. Arch 

Dermatol 2005; 141: 100-1. 
[22] Matteelli A, Dal Punta V, Angeli A, et al. Congenital syphilis in 

Italy. Sex Transm Infect 2007; 83: 590-1. 
[23] Smacchia C, Parolin A, Di Perri G, et al. Syphilis in prostitutes 

from Eastern Europe. Lancet 1998; 35 1 : 572. 
[24] Dada AJ, Ajayi AO, Diamanondstone L, Quinn TC, Blattner WA, 

Biggar RJ. A Serosurvey of Haemophilus ducreyi. Syphilis, and 

Herpes Simplex Virus Type 2 and their association with Human 

Immunodeficiency Virus among Female Sex workers in Lagos 

Nigeria. Sex Transm Dis 1998; 25(5): 237-42. 
[25] Mabey D, Richens J. Sexually Transmitted disease (excluding 

HIV). In: Cook GC, ed Manson's tropical diseases: 20"" ed. 

London: Saunders 1996; pp. 323-49. 
[26] Sangare L, Meda N, Lankoande S, et al. HIV infection among 

pregnant women in Burkina Faso: a nationwide serosurvey. Int J 

STD AIDS 1997; 8:646-51. 



Received: January 20, 2012 Revised: March 21, 2012 Accepted: April 23, 2012 

© Zermiani et al; Licensee Bentham Open. 

This is an open access article licensed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/ 
3.0/) which permits unrestricted, non-commercial use, distribution and reproduction in any medium, provided the work is properly cited. 



